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HEAT TREATMENT MACHINE HAVING A
COOLING CHAMBER |

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat treatment machine
for laboratory use and, more particularly, to a sintering and
heating machine having a cooling chamber incorporated
with a heating chamber of a furnace, both chambers are
formed with a vacuum tube of simple construction, in which
heating and cooling of a test piece are performed in vacuum

atmosphere to improve physical characteristics of treated
metal

2. Description of the Prior Art

Generally, the sintering and heating machines for labora-
tory use is not furnished with a cooling chamber. Thus, if a
sintering or heating of a test metal piece has finished, there
remains lots of difficulties in controlling physical character-
istics of the metal, which primarily depends on the cooling
speed.

It would be a remedy to provide a separate cooling
chamber or tunnel outside of the heating chamber, however,
in this case, there is a burden of cost for the additional
chamber and when the cooling is performed, maintaining of
high vacuum is difficult and most cases it exhibits slow
cooling speed and low efficiency since a gas cooling method
is used. On the other hand, a conventional heat treatment
machine for oil or gas quenching, used in the factory, has a
cooling chamber as schematically shown in FIG. 2. The heat
treatment machine comprises a heating chamber 30, a cool-
ing chamber 31, a moving means 32 for moving metal from
heating zone to cooling zone, and vice versa, of each
chamber, and a vacuum pumps 33 for vacuumizing the
heating chamber and cooling chamber.

Although the conventional large heat treatment machine
is fully automatic and most effective in the field, it is not
adequate to use in laboratory because of its sophisticated

structure and high cost.

SUMMARY OF THE INVENTION

The object of the present invention to provide a laboratory
use heat treatment machine which has a cooling chamber
incorporated with the heating chamber of a vacuum furnace
in a simple manner and which is able to control cooling
speed of the heat treated metal.

In achieving the above object, the present invention
resides in a heat treatment machine comprising; a heating
chamber for heating test piece to the predetermined tem-
perature during a time period; a first extending tube extend-
ing horizontally from said heating chamber to a coupling
flange provided at the outer end thereof; a second extending
tube having a predetermined length and same diameter as
that of the first extending tube for communicating with the
first extending tube; a cooling chamber coupled with a
branch tube of the second extending tube by a flange
coupling, and extended downwardly from the bottom of the
second extending tube, and having a cooling tank provided
around the cooling chamber at a predetermined depth; a
moving means provided on the top wall of the second
extending tube for moving the test piece from the heating
zone of the heating chamber to the cooling zone of the
cooling chamber; a vacuum pump means for maintaining the
heating chamber and the cooling chamber in a vacuum
atmosphere; and a vacuum control means for sensing
vacuum level of each chamber and controlling operation of
the vacuum pump means in response to the level of vacuum.
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In a preferred embodiment of this invention, a cooling
water tube is wound around the outer end region of the
heating chamber at a predetermined turn for preventing the
burning of an air-tight O-ring inserted in the coupling flange.
Further, the moving means includes a outer magnet slidably
mounted along the outer surface of the extending tube, a
inner magnet mounted to face the outer magnet within the
inner wall of the tube, a loader for containing the test piece,
and a wire rope connected between the inner magnet and the
test piece loader.

Advantageously, the cooling process can be effected fol-
lowing the heating process with maintaining the same

vacuum atmosphere in each chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

The above object and features of the present invention
will become more apparent by describing in detail the
preferred embodiment of the present invention with refer-
ence to the attached drawings in which:

FIG. 1is an elevation partly in section for illustrating heat
treatment machine in accordance with the present invention;
and

FIG. 2 is a schematic representation of a conventional
large size heat treatment machine.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1, there is shown a heat treatment
machine for use in a laboratory in accordance with the
present invention. The heat treatment machine includes an
electric vacuum furnace 10 of a typical form in which a
electric heater coil 13 is wound around a heating chamber
11. The heating chamber 11 is a tubular form having a door
(not shown) which permits a test piece to be charged into the
chamber 11 and placed on a test piece loader 23.

The heating chamber 11 is extended horizontally to the
exterior of the furnace 10 at a predetermined distance. The
outer end of the extended chamber or tube is formed with a
flange 24 to be coupled with a extending tube 22 of the same
diameter as that of the heating chamber 11, and around the
outer end region of the heating chamber a cooling water tube
14 is wound at a predetermined turn.

The extending tube 22 has a branch tube with which a
cooling chamber 12 is connected, by flange coupling, to be
extended downwardly from the bottom of the extending tube
22. Also, a cooling tank 17 is provided around the cooling
chamber 12 to have a predetermined depth. A refrigerant 19
is received between the inner surface of the cooling tank 17
and the outer surface of the cooling chamber 12. Thus, the
cooling chamber 12 is a preferred form of container having
open top end and being sunk in the cooling tank 17.

Further, the another end of the extending tube 22 is
coupled with a vacuum pump means 20, a vacuum control
means 21. and a temperature sensing means 25 by means of
appropriate branch tube and flanges. and these components
will be described in detail hereinafter.

By this arrangement, the heating chamber 11, the cooling
chamber 12, and the extending tube 22 are provided in
communication relationship with each other.

Further, the extending tube 22 has a test piece moving
means 16 on the top wall thereof. The test piece moving
means 16 includes a outer magnet 16a slidable along the
outer surface of the extending tube 22 by using a guide
means, a inner magnet 16p facing the outer magnet 16a
within the inner wall of the tube 22 to move with the outer
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magnet 16a, a test piece loader 23, and a wire rope 18
connected between the inner magnet 160 and the test piece
loader 23 for moving the test piece 15 from the heating zone
of the heating chamber 11 to the cooling zone of the cooling
chamber 12.

The vacuum pump means 20 includes a rotary pump 20a

for vacuumizing the heating chamber 11 and the cooling

chamber 12 to be in a relatively low vacuum level, and a
diffusion pump 205 for maintaining the chambers 11, 12 to
be in a relatively high vacuum level.

Also, the vacuum control means 21 includes a vacuum
sensor 21a for sensing degree of vacuum in the chambers,
and a vacuum gauge 21% for controlling operation of the

vacuum pump means 20 in response to the output of the
vacuum sensor 2la.

With this arrangement, when the test piece 15 is charged
into the heating chamber 11, the vacuum pump means 20 is
operated to vacuumize the chamber, and the heater coil 13
is supplied with appropriate electric power to heat the
vacuum chamber 11 located within the furnace 10. The test
piece 15 is heated to the predetermined temperature and the
heat treatment is carried out for the predetermined time
period. During the heating process, the heat transferred to
the outer portion of the extended heating chamber 11 adja-
cent to the coupling flange 24 is lowered by flowing of the
cooling water through the tube 14, thereby preventing the
burning of an air-tight O-ring inserted in the flange 24.

On completing the heat treatment, the test piece 15 is
immediately pulled by the moving means 16 from the
heating zone S in the heating chamber 11 to the cooling zone
C of the cooling chamber 12. When the moving means 16
slides along the outer surface of the extending tube 22 far
from the flange 24, the test piece 15 contained in the loader
23 moves to the cooling zone of the extending tube 22, at
which the test piece 15 is hung and dropped to the bottom
of the cooling chamber 12.

The cooling speed of the test piece 15 at the cooling
chamber 12 can be controlled by selecting a proper refrig-
erant to be contained in the cooling tank 17. Thus, a rapid
cooling of the test piece is allowable in the cooling process
under the vacuum atmosphere.

When the cooling of the test piece 135 is completed, the
vacuum pump 20 stops to permit the above vacuum tube to
be in the atmospheric pressure. After vacuum off process, the
moving means 16 wound up the wire rope 18 to take out the

test piece 13 from the cooling chamber 12 and to move it to
the location of the discharge door.

As will be apparent from the foregoing description, the
heat freatment apparatus of the present invention has fol-
lowing advantages:

1) improve physical characteristics of metal surface for
maintaining high vacuum atmosphere in the chambers
during the heating and cooling process.
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2) Cooling speed of the test piece at the cooling chamber can
be controlled by selecting a proper refrigerant to be
contained in the cooling tank 17. Thus, a rapid cooling of
the test piece is allowed.

3) No need of additional provision of a cooling machine and
cost saving for the cooling process.

What is claimed 1s:

1. A heat treatiment machine comprising:

a heating chamber for heating test piece to the predeter-
mined temperature during a time period,;

a first extending tube extending horizontally from said
heating chamber to a coupling flange provided at the

outer end thercof;

a second extending tube having a predetermined length
and same diameter as that of the first extending tube for
communicating with the first extending tube;

a cooling chamber coupled with a branch tube of the
second extending tube by a flange coupling, and
extended downwardly from the bottom of the second
extending tube, and having a cooling tank provided
around the cooling chamber at a predetermined depth;

a moving means provided on the top wall of the second
extending tube for moving the test piece from the
heating zone of the heating chamber to the cooling zone
of the cooling chamber;

a vacuum pump means for maintaining the heating cham-
ber and the cooling chamber in a vacuum atmosphere;

and

a vacuum control means for sensing vacuum level of each
chamber and controlling operation of the vacuum pump
means in response to the level of vacuum.

2. A heat treatment machine of claim 1, further compris-
ing a cooling water tube wound around the outer end region
of the heating chamber at a predetermined turn for prevent-
ing the burning of an air-tight O-ring inserted in the coupling
flange.

3. The heat treatment machine of claim 1, wherein the
moving means includes a outer magnet slidably mounted
along the outer surface of the extending tube, a inner magnet
mounted to face the outer magnet within the inner wall of the
tube, a loader for containing the test piece, and a wire rope
connected between the inner magnet and the test piece
loader.

4. The heat treatment machine of claim 1, wherein a
refrigerant is received between the inner surface of the
cooling tank and the outer surface of the cooling chamber.

5. The heat treatment machine of claim 1, wherein the
vacuum pump means includes a rotary pump for vacuumiz-
ing the heating chamber and the cooling chamber to be in a
relatively low vacuum level, and a diffusion pump for
maintaining the chambers to be in a relatively high vacuum
level.



	Front Page
	Drawings
	Specification
	Claims

